ATDB.uno ATDB.uno | Studyprayas FOR PERSONAL STUDY USE ONLY. DO NOT SHARE OR REDISTRIBUTE. ATDB PDFZ

UDOUOL 4VLJI &V

Class 12 - Mathematics
Application of Integrals

Important Question

Question No. 1 to 5 are based on the given text. Read the text carefully and answer the questions:
2

A mirror in the shape of an ellipse represented by %2 + yj = 1 was hanging on the wall. Arun and his sister 9, 4 were playing
with the ball inside the house, even their mother refused to do so. All of sudden, the ball hit the mirror and x, y got a scratch in

the shape of line represented by % + % =1.

1. Point(s) of the intersection of ellipse and scratch (straight line) is (are)
a.(2,0), (0, 3)
b. (2, 3), (0, 0)
c.(0,2),(3,0)
d. (0, 3), (3,0)
2. Area of smaller region bounded } v t ve ell pse ind I a¢ 15> 1 ~prese 1ite | b 7
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3
3. The value of %6[\/9 — x2dzx is:

s
a g
3
b. 5
™
C. )
dm

3
4. The value of 2 [ (1 — %) dx is:
0

a. 1l
b.3
c.2
d. 0
5. Area of the smaller region bounded by the mirror and scratch is:
a. 3(% + 1) sq. units
b. (% + 1) sq. units
C. 3(% — 1) sq. units
d. (g — 1) sq. units
6. The area of the region { (x,y): 2> +y?> <1< z+y } isequal to

T—2

a. —— sq. units
b. 372;2 sq. units

c. none of these
d. % sqg. units

7. The area of the region between the curve y = 4 —x%, 0 < & < 3 and the x —axis is equal to

7
a. %6
b. 3
c.3

23
d. 3

8. For which of the following values of m, is the area of the region bounded by the curve y = x - x2 and the line y = mx
equal to %?
a.-4
b. 2
c. none of these
d. -2
9. The area (in sq units) of the region {(z,y) : ¢ > 0,z + y < 3,22 <4y andy < 1+ /T }is

10. The area enclosed by the curve y = 24/1 — 22,z € [0,1] is
a. none of these
b.

C.

3 oy
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d +
4
11. The area of the region bounded by the line 2y = -x + 8, x-axis and the lines x = 2 and x = 4 is 5 sq. units. (True/False)
12. The area of the bounded by the lines y = 2, x = 1, x = a and the curve y = f(x), which cuts the last two lines above the
first line for all @ > 1, is equal to % [(2a)3/ 2 _3a+3— 2\/§] . Find f(x)

13. Find the value of ¢ for which the area of figure bounded by the curve y = 3, the straight lines x=1 and x=c and the x-axis
16
3

14. Find the area of the region enclosed by the lines y=x, x=e, and the curve y = % and the positive x-axis

is equal to

15. Using integration, find the area of the region in the first quadrant enclosed by the x-axis, the line y = x and the circle x% +

y2 = 18.

16. Find the area of the region { (z,y) : #* < y < z}
17. Sketch the region lying in the first quadrant and bounded by y = 9x2, x =0, y =1 and y = 4. Find the area of the region
using integration.

18. Find the area bounded by the curve y -x|x|, x-axis and the ordinates x = - 3 and x = 3. Find the equation of the curve?
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Solution

1.(c) (0, 2), (3,0)

Explanation: Points (0, 2) and (3, 0) pass through both line and ellipse.

¥

Explanation: .«

3.(b) &

3 3
Explanation: %f\/g — x2dx = %f4 (3)2 — z2dxr
0 0

4.(b)3
3 ,13
Explanation: 26f (1 — %) dx = 2[m — %] .
9 _ 3 _
23-5-0-00=2x 5 =3

5. (0) 3(% — 1) sq. units
Explanation: Area of smaller region bounded by the mirror and scratch

-jﬂdw—2}(1—§) dx
0 0

S-3= 3(% — 1) sq. units

6. (a) % sg. units

1Y)

P w

Explanation: 2> + y? = L,z + y =1
Meets when

2+ (1-z)’=1

=2 +1+22-22=1

=222 -2z=0=2z(z—1)=0

i.e. points (1,0),(0,1). Therefore , required area is ;
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5 Esm le—xz+

{W T

0

Explanation: y=4— 22 >0= —2<2z<2 And y=4—-2><0=2< —2o0rx>2

Required area:

3
f —zh)dz+ ([ (4 Z%—i—’—g‘z?sq.unns
0 2
8.(d)-2
Explanation: Required area:
1-m
[ (z—2* — mz)dz
0
2 311-m
-lo-ms 5],
_=m)?® a-m)® g
I T3 T2
1-m” 9
= =% " 32
= m=-2
5
9. (C) 5

Explanation: Required area
_fo 1+fda:+f1 — ) d:c—,f2id:1:

i
(1.2>/y e

4}’=12

0, 1
: Xx+y=3
& oo oroEy X
"

.7:3/2-1 z2 2 T 2
==+ 57 0+[3x—ﬂ1—[—z]

:gl+§) (6—2— 3+ ( )

1+— =5 squmts

Il
+
[ ORI
|
w|w

10.(b)

Explanation' Required area :
sl 1
= fydac f2\/ 1— x2dz= 2{ + —sm 1:3] = 2(%sin_11)=§

11. True

Explanation: True

12. we are given,
fal [f(z) — 2|dz = % [(2a)3/2 —3a+3— 2\/5]
Differentiating w.r.t a, we get
f(a) - 2== —[ V22— 3 }
f(=2v2a,a > 1
f(z)=2y2z,2>1
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13.

14.

15.

16.

17.

we have, foc 3dx = 1—36

)5 =
16

3
16

9
Required area = the area of the region enclosed by the lines y=x, x=e, and the curve y = % and the positive x-axis

:fol rdx + fle %dm

3c=

-1
=2+1
= %sq units
& 3,4
e ¥=x
/
/
A ( 0 it
\ 3\I2_
v

Point of intersection of Circle and Line is (3, 3).

.. Area = f03 zdz + f;’ﬁ \/18 — z2dzx

3 3v2
_ |2 z 2 S
[2}0—1—[2\/18 % + 9sin AR
_ 9 9r 9 _ 97
=3t3 2 4
— 94 9 _9_ 9
2 2 2 4
:9—”sq.units.
.
AAD
¥yY=x //(,
Fd
y 4
Fd el
,'/ =z
o 0‘ M =
Y
Y=X2
y=x
=x=0,y=0
x=1y=1

Area = fol xdx — fol x2dz.

- (4, 8],

0
-1
3

S|~ N

sg. units

The equation y = 9x2 represents an upward opening parabola with axis as y-axis and vertex at the origin.

From the below it is Clear that the shaded region is the region lying in the first quadrant and bounded by y = 9x2, x =0, y
=landy=4.
Let us slice this region into horizontal rectangular strips.

The approximating rectangle shown in Fig. has length = |z| and width = dy
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thus we have area = |z| dy.

Clearly, it can move vertically betweeny =1 and y = 4.

So, the required area denoted by A is given by
'R

A= f14 |z|dy = f14 zdy [cx>0 - |z| = 7]

= A:f14\/gdy['.'P(X,y)liesony=9xz.'.3::\/g]
14~

= A=< [ Jydy )
1.2

:>2 Azgxg[y?ﬁh

=5(8-1)

% Sq. units

18. The equation of the curve is
y = z|z| ={ w20
—z2,2<0
The graph of y = x|z| is shown in Fig. and the region bounded by y = x|z|, x-axis and the ordinates x = - 3 and x = 3 is
shaded in the given Fig.

Y

Clearly, y = x[x|, being an odd function is symmetric in opposite quadrants. Therefore, the required area is twice the area
of the shaded region in the first quadrant.
Let us slice the region in first quadrant into vertical strips. The approximating rectangle shown in Fig. has length =
ly1]/dx. As it can move between x = 0 and x = 3, therefore, area of the shaded region in first quadrant
3 3
A= fo ly1|dx = fo Y dz ... [oy1 >0 |y =yl
= A= f03 z2de ... [ P(xq, y1) liesony = x2 . y; = x?]
_ 2217 .
= A= [3 ]0 =9 sq. units.

Hence required area = 2A =2 X 9 = 18 sq. units.
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